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Introduction
An increasing number of studies have demonstrated that miRNAs can function as oncogenes or tumour suppressors and are often dysregulated in tumours (1, 2) . In this regard, oncogenic miRNAs are frequently upregulated, whereas tumour suppressive miRNAs are frequently downregulated in tumours. The oncogenic miR-183/182/96 cluster of miRNAs is upregulated in a variety of tumours (3) (4) (5) , and it regulates oxidative apoptosis and sensitises gliomal cells to chemotherapy (6) . In contrast, we previously reported that miR-34a is greatly downregulated in breast cancer cells and tissues and inhibits breast cancer proliferation and invasion (7, 8) . In addition, miR-216b is greatly downregulated in nasopharyngeal carcinoma and inhibits tumour growth by targeting KRAS (9) . The miR-200 family consists of five members DNA methylation consists of an enzymatic addition of a methyl group at the carbon 5 position of cytosine in the context of the sequence 5'-cytosine-guanosine (CpG) and is mediated by DNA methyltransferases (DNMT1, DNMT3A and DNMT3B) (14, 15) . with a cytosine and guanine content greater than expected, and hypermethylation of these regions mediates gene transcriptional silencing (15, 16) . Silencing of structurally normal tumour suppressor genes by aberrant DNA hypermethylation has been reported in haematological malignancies, including gastric cancer (17, 18) .
Accumulating evidence supports a role for miRNAs as both targets and effectors in aberrant mechanisms of DNA hypermethylation. We previously reported that in glioma, miR-185 is strongly downregulated and directly targets DNMT1, thereby leading to down-regulation of PCDHA8, ANKDD1A, GAD1, HIST1H3E, PHOX2B, SIX3, and SST, reduction of global DNA methylation (GDM), and reexpression of the DNA-hypermethylated and silenced tumour suppressor genes PCDHA8, ANKDD1A,
GAD1, HIST1H3E, PHOX2B, SIX3, and SST(19).
In the present study, we showed that miR- 
Materials and Methods

Cell culture
The gastric epithelial cell line GES-1 was purchased from the Beijing Institute for Cancer Research (Beijing, China). The gastric cancer cell lines MGC-803, BGC-823, MKN-28, SGC-7901, HGC-27, AGS and MKN-45 were obtained from the American Type Culture Collection (ATCC, Rockville, MD). Cell lines involved in our experiments were reauthenticated in Beijing Microread Genetics Co., Ltd by STR profiles analysis every 6 months after resuscitated. These cells were maintained at 37 °C in an atmosphere of 5% CO2 in RPMI-1640 medium supplemented with 10% foetal bovine serum, penicillin and streptomycin (Gibco BRL, NY, USA). All transfections were performed using Lipofectamine 2000 (Invitrogen, Carlsbad, USA).
Clinical samples
All tissue samples used in the present study were collected from the Hunan Provincial Tumour Hospital (Changsha, Hunan, China 
In situ hybridisation (ISH) analysis
In situ hybridisation procedures were carried out as previously described (20) .
Research. were TCATCATTACCAGGCAGTATTA and TCCATCATTACCCGGCAGTATTA with a DIG label at both the 5ƍ and 3ƍ ends. Hybridisation, washing, and scanning was 
Cell invasion and migration assays
Cell migration was examined by wound-healing assays. An artificial ''wound'' was created on a confluent cell monolayer, scratching assay was treated by 10 ȝg/ml mitomycin C for 2 hours, and photographs were taken using an inverted microscope The cell invasion assay was conducted as described previously (20) . Briefly, cells were seeded onto the basement membrane matrix present in the insert of a 24-well culture plate (EC matrix, Chemicon, Temecula, CA). After an additional 48 hours, the non-invading cells and EC matrix were gently removed with a cotton swab. Invasive cells located on the lower side of the chamber were stained with crystal violet, counted and imaged.
SP1 silencing
The sense sequence of siRNA oligonucleotides targeting the SP1 transcripts was as follows: si-SP1: 5ƍ-CACAAACACTGCCCACCG-3ƍ (Invitrogen). Scrambled siRNA was used as a negative control. Cells were plated in culture dishes for 24 h and transfected with siRNA using Lipofectamine 2000. After 48 h, the cells were harvested for use in other assays or for RNA and protein extraction.
Vector construct
SP1-expressing vector was constructed. Full-length SP1 cDNA was purchased from GeneCopeia TM (USA) and was subcloned into the eukaryotic expression vector pcDNA3.1(+). The vector pcDNA3.1(+) was used as a negative control.
Luciferase assays
The 3' untranslated regions (UTRs) of the SP1, DNMT1, DNMT3A and 3B genes were amplified by PCR from genomic DNA and inserted into the pGL3 control vector 
GDM analysis
GDM analysis procedures were carried out as previously described (19) . Genomic DNA was isolated from MGC-803 and AGS gastric cancer cells using a genomic DNA extraction kit, according to the manufacturer's instructions (TaKaRa). The contents of global DNA methylation in individual samples were determined by high performance liquid chromatography/diode array detectors (HPLC-DAD).
Statistical Analysis
Comparisons between groups were analysed by the t test and x 2 test. Overall survival curves and relapse-free curves were plotted according to the Kaplan-Meier method, with the log-rank test applied for comparison. Survival was measured from the day of the surgery. Variables with a value of P<0.05 by univariate analysis were used in subsequent multivariate analysis based on the Cox proportional hazards model.
All differences were statistically significant at the level of P< 0.05. Statistical analyses were performed using the SPSS13.0 software.
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